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EP 0 446 982 B1 

Description 

1 . Field of the Invention 

5 The invention relates to a new type of low-temperature bleaching system and a method for cleantng 

substrates therewith. 

2 The Related Art 

w Many household and personal care products are formulated with an active oxygen-releasing material to 
effect removal of stain and soil. Oxygen-releasing materials have an important limitation; their activity is 
extremely temperature-dependent Temperatures in excess of 60 6 C are normally required to achieve any 
bleach effectiveness in an aqueous wash system. Especially for cleaning fabrics, high-temperature opera- 
tion is both economically and practically disadvantageous. 

75 The art has partially solved the aforementioned problem through the use of activators. These activators, 
also known as bleach precursors, often appear in the form of carboxylic acid esters or amides. In an 
aqueous liquor, anions of hydrogen peroxide react with the ester or amide to generate a corresponding 
peroxyacid which oxidizes the stained substrate. 

Commercial application of this technology is found in certain fabric bleaching detergent powders 

20 incorporating tetraacetylethylenediamine (TAED) and sodium nonanoyloxybenzene sulfonate (SNOBS). 

TAED is effective only under warm-hot wash conditions, i.e above 30 °C. Although this material is 
widely employed in Europe with laundry detergent, cold-water consumer washing habits have not permitted 
use in the United States SNOBS can operate at lower temperatures than TAED. For this reason it has been 
commercialized in the United States but its performance could still be improved. 

25 Another problem with carboxylic actd ester or amide bleach precursors such as TAED and SNOBS is 
that conversion to peracid is inefficient. A further difficulty is that they are not catalytic. Once the ester or 
amide has been perhydrolyzed, it can no longer be recycled. Accordingly, relatively large amounts of 
precursor are necessary. Amounts as high as 8% may be necessary in a detergent formulation for 
bleaching fabrics. Cost for these relatively expensive chemicals is of major concern at such high use levels. 

30 Outside the context of consumer products, there have been reports of catalytic oxidizing agents. F.A. 
Davis and co-workers, in a series of articles, reported preparation of a new class of stable oxidizing agents, 
namely 2-arenesulfonyl-3-aryl-oxaziridines. See Davis, Nadir, and Kiuger, J.C.S. Chem Comm ., 1977, 25; 
Davis. Lamendola Jr., Nadir Kiuger, Sederjarn, Panunto, Billmers, Jenkins Jr., Turchi, Watson, Chen and 
Kirnura, J. Amer. Chem Soc , 1980, 102, 2000; and Davis, Chattopadhay, Towson. Lai and Reedy, J Org. 

35 chem., 1988, b3, 2087. These oxaziridines were prepared by peracid or monopersulfate oxidation of a 
corresponding sulfonimme under alkaline conditions. In late 1988, Davis published a paper entitled 
"Selective Catalytic Oxidation of Sulfides to Sulfoxides Using N-sulfonyloxazindines", J. Org. Chem. , 1988, 
53, 5004. Therein described is a system where sulfonimine reacts with monopersulfate to generate an in 
situ toluene-water biphasic mixture. Oxaziridine then coverts the sulfide to a sulfoxide and generates starting 

40 sulfonamine, thereby rendering the process catalytic in nature. Beyond use as a synthetic tool, there is no 
suggestion of any possible application for sulfonimine chemistry to the problem of removing stain in 
consumer applications, such as in cleaning fabrics. 

It is an object of the present invention to provide an improved bleaching system and detergent 
composition containing such system that operates over a wide temperature range including that of under 

45 60 • C. 

It is another object of the present invention to improve the performance of bleach precursors that 
normally would be inoperative under low-temperature wash conditions. 

A further object of the present invention is to provide bleach improvement through catalysts effective in 
relatively small amounts so as to avoid any substantial incremental costs. 
50 A still further object of the present invention is to provide a method for bleaching stained substrates 
such as clothes, household hard surfaces including sinks, toilets and the like, and even dentures. 

Other objects of the present invention will become apparent through the following summary, detailed 
discussion and examples. 

55 SUMMARY OF THE INVENTION 

A bleaching composition is provided comprising: 
( i) from about 1 to about 60% by weight of a peroxygen compound; 
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( ,i) from about 0.05 to about 10% of an oxygen transfer agent whose structure is: 
R'R 2 C = NS02R 3 

6 Tinay be a substituted or unsubstituted radical selected from the group consisting of hydrogen, 
Dhenvl aryl heterocyclic ring, alkyl and cycloalkyl radicals; 

rV mav be a substituted or unsubstituted radical selected from the group cons.st.ng ol hydrogen, 
phenyl, aryl heterocyclic ring, alkyl, cycloalkyl, R'C = NS0 2 R 3 , nitro , na ,o, cyano, alkoxy, keto, carboxyl.c, 

w W b ™y°be Substituted or unsubstituted radical selected from the group consisting of phenyl, aryl, 
hPterocvclic rinq. alkyl. cycloalkyl, nitro. halo and cyano radicals; 

heterocyclic nr g.^ £ ^ ^ respectlvely toge , n er form a cycloalkyl. heterocyclic, and aromatic ring 

^HMrom about 0.1 to about 40% of a bleach precursor that reacts with peroxide anion and forms 
therewith a peracid, percarbonic acid or perimidic acid. 
Addlionally there is provided a method for b.eaching a stained substrate compnsmg treating the 
stained substrate with a peroxygen compound, an oxygen transfer agent whose structure ,s 
R'R 2 C = NS0 2 R 3 , with radical groups as defined above, and a bleach precursor. 

20 DETAILED DESCRIPTION 

Now it has been found that relatively small amounts of sulfonimines can boost the performance of 
bleach precursor-peroxygen compound systems. Increased effectiveness has been noted on consumer and 
rial . articles whose 9 stains can be removed even at relatively low temperatures. Thus • — ne 
25 chemistry is more than a synthetic curiosity as in the conversion of sutfides to sul ox,des reported by Davis 
et a? Unite the Davis et al biphasic system that requires an organic solvent, sulfon.rn.nes can be dev.sed 
for use in completely aqueous wash systems. 

Sulfonimines covered by the present invention are those whose structure is: 

30 R'R 2 C = NS0 2 R 3 

Whe R'' n may be a substituted or unsubstituted radical selected from the group consisting of hydrogen, 
phenyl, aryl, heterocyclic ring, alkyl, and cycloalkyl radicals; hwH „w,n 
35 i may be a substituted or unsubstituted rad.cal selected from the group cons.st.ng of hydrogen, 
phenyl, aryl, heterocyclic ring, alkyl, cycloalkyl, R<C = NS0 2 R 3 nitro, halo, cyano, alkoxy, keto, carboxyl.c 

and 5^^ b »25u« or unsubstituted radical selected from the group consisting o, phenyl, aryl. 
heterocvclic rinq. alkyl, cycloalkyl, nitro, halo, and cyano radicals; and 
40 R' with R 2 and R 2 with R 3 may respectively together form a cycloalkyl, heterocyclic or aromat.c ring 

^Tost advantageous are sulfonimines having at leas, one of R\ Rf. R 3 substituted with , e . water- 
solubLg functional group. These functional groups may be selected from carboxylates, phosphates^ 
phosphonates, sulfates sulfonates in acid or salt form. Suitable salts include those whose coun.er-ions are 
selected from alkali metal, ammonium, and C 2 -a alkanolammon.um anions. 

^ZZ^ groups may also be incorporated into R< R 2 or R> to provide water^o.ubilization of 
the sulfonimines. An example combining the amine and heterocyclic structure ,s that of pyridine. 

A water-sclubilizing functional group is one which renders the sulfonimines soluble to the extent of at 
least 2 mq/l preferably at least 25 mg/l, optimally at least 250 mg/l by weight in water at 25 • C. 

HeZcydic rings according to this invention include cycloaliphatic and cycloaromatic type radicals 
incorDoratinq an oxygen, sulfur and/or nitrogen atom within the ring system. 

Repr sentative nitrogen he.erocycles include pyndine, pyrrole, imidazole, triazole, tetrazole^orpholine^ 
pvrroSne piperidine and p.perazine. Suitable oxygen heterocycles include furan, te.rahydrofuran and 
dfoxane Sulfur heterocycles may include thiophene and .etrahydrothiophene. Among the various heterocy- 
cles it has been found that those incorporating nitrogen are the most active. 

Tetrm "substituted" is def.ned in relat.on to R\ R 2 , * as a substituent which is a nrtro hato. cyanc, 
Cl -C 20 alkyl, ammo, aminoalkyl. thioalkyl, sulfoalkyl. carboxyester, hydroxy. Cl -C 2C alkoxy, polyalkoxy and 
C,-C*o quaternary di- or tri-alkylammonium function. 
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Novel suifonimine compounds are described below wherein FT is hydrogen. R< is pheny; with an X 
substituent. and R 3 is phenyl with an Y substituent Very often X and Y groups are water-solubilizing groups, 
most commonly being carboxylic acid or salts thereof. Representative structures are as follows: 
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Illustrative of cycloaromatic and of heterocyclic nitrogen ring sulfonimines are the respective SULF 1 1 and 
SULF 12 whose structures are outlined below. 
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The following further compounds are illustrative of sulfonimines within the present invention. 

N-Benzylidenebenzenesulfonamide 
N-(4-Methylsulfinylbenzylidene)benzenesulfonamide 
N-<4-Methy!sulfonylbenzylidene)benzenesulfonamide 
N-(3-Pyridinylmethylene)benzenesulfonamide 
N-(4-Pyridinyimethylene)benzenesulfonamide 
N-(2-Pyridinylmethylene)benzenesul1onamide 
N-Benzylidene-3-pyridinesulfonamide 

3-Trimethylammoniomethy1-1,2-benzisothiazole-t ,1 -dioxide chloride salt 
1 ,2-Benzisothiazole-1 ,1 -dioxide 

N-(N-Methyl-3-pyridinylmethylene)benzenesulfonamide chloride salt 
N-(4-Trimethylammoniobenzylidene)benzenesulfonamine chloride salt 
N-Benzylidene-4-trimethylammoniobenzenesulfonamide chloride salt 
N-(4-Cholyloxycarbonylbenzylidene)benzenesulfonamide chloride salt 
N-Benzylidene-4-cholyloxycarbonylbenzenesulfonamide chloride salt 
N-(4-Sulfoethylcarbonylbenzylidene)benzenesulfonamide sodium salt 
Methyl N-(p-to!ylsulfonyl)iminoacetate 
Phenylsulfonyliminoacetic acid 
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N-(a-Methylbenzylidene)benzenesulfonamide 
N-lsopropylidenebenzenesulfonamide 
N-Benzylidenemethanesulfonamide 
N - ( 4-Carboxybenzylidene)methanesulfonamide 
N-Benzylidenetrifluoromethanesulfonamide 
N (2 2 3 3 4 4 4-Heptafluorobutylidene)benzene sulfonamide 
N-(4^Dimethylsulfoniumbenzyl.dene)benz e nesulfonamide chloride salt 
N-(2-Furfurylidene)-4-carboxybenzenesulfonamide 
N-(2-Pyrrolylmethylene)benzenesulfonamide 
N-(4-Phenoxycarbonylbenzylidene)benzene sulfonamide 

N .(2.6-Dicarboxy-4-pyridinylmethylene)benzene ^ m ^.*^^ bleach CO mposit.ons along with a 
The foregoing oxygen transfer agents may be incorporaxea imu y 

iina oeroxide anion in an 
further essential component which is a peroxygen compound capable yen g 

optimally between about 2% and 10% by weight. rnmnftlind aen eratinq the equivalent amount of 

^^z:^^^^^ i~* - - 10 11 

about 250:1 to about 1:20, preferably rom about 100.1 to about u op y ^ organic 

Perox,de anion sources are well known .n the art. They a perborates, percarbonates, 

peroxides such as urea peroxide, and inorgan.c persalts. ^» *J *J commas may also be suitable. 
Phosphates, persilicates and persultetes. M^ures of ^o^r ™ °™*™Zn %J*e monohydrate. 
S^" y r Ts P XS ScSThafeit siage stability wh„e also giving 

^XX^^^ - itable c,ass of peroxy9en compounds - Examples 01 lhese materia,s 

2 HirrrSroxygen compound Such materials have a genera, 
formula: 

35 O 

It 

HOO-C-R-Y 

h^in R is an aikylene or subst,tuted alkylene group containing from 1 to about 22 carbon atoms or a 
40 iZLe or Z£Z P heny,ene group, and V is hydrogen, halogen, aryl or 
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o o 

-C-OH or -C-O-OH 



50 general formula: 



O 

HO-0-C-(CH 2 ) n - Y 



55 



where Y can be, for example, H. CH 3 , CH 2 CI, COOH, or COOOH; and n is an integer from 1 to 20. 
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When the organic peroxy acid is aromatic, the unsuostituted acid has the general formula: 



O 

5 II 

HO-0-C-C 6 H 4 -Y 

wherein Y is hydrogen, alkyl, alkylhalogen, halogen, or COOH or COOOH. 
w Typical monoperoxy acids useful herein include alkyl peroxy acids and aryl peroxy acids such as: 
( i) peroxybenzoic acid and ring-substituted peroxybenzoic acids, e.g. peroxy-a-naphthoic acid; 
( ii) aliphatic, substituted aliphatic and arylalkyl monoperoxy acids, e.g. peroxylaunc acid, peroxysteanc 
acid, and N ; N-phthaloylaminoperoxycaproic acid. 

Typical diperoxy acids useful herein include alkyl diperoxy acids and aryldiperoxy acids, such as: 
ib (iii) 1 ,12-diperoxydodecanedioic acid; 
( iv) 1 ,9-diperoxyazelaic acid; 

( v) diperoxybrassylic acid; diperoxysebacic acid and diperoxyisophthalic acid; 
( vi) 2-decyldiperoxybutane-1,4-dioic acid; 
(vii) 4,4'-sulfonylbisperoxybenzoic acid. 
20 Particularly preferred organic acids are peracetic acid, monoperoxyphthalic acid (magnesium salt 
hexahydrate), and diperoxydodecancdioic acid. Under certain circumstances, hydrogen peroxide itself may 
directly be employed as the peroxygen compound. 

A third critical element in the composition of this invention is a bleach precursor that reacts with 
peroxide anion and forms therewith a peracid, percarbomc acid or penmidic acid. Precursors of this 
25 invention are water-soluble materials, being soluble generally to an extent of at least 1%, preferably at least 
about 5% by weight at 25 ' C and pH 7. Certain precursors of this invention may further be defined by the 
Per-Acid Formation Test wherein the precursor will have a titre of at least 1.5 ml of 0.1 N sodium 
thiosulphate. This test may be found in US 3,177,148 (Bright et al). 

Precursors which may be utilized for purposes of the present invention include : 
30 (a) N-diacylated and N'N'-polyacylated amines, such as N.N.N'.N'-tetraacetyl methylene diamine and 
N.N.N'.N'-tetraacetyl ethylene diamine, N,N-diacetylaniline, N,N-diacetyl-p-toluidine; 1 ,3-diacylated 
hydantoins such as, for example, 1 ,3-diacetyl-5, 5-dimethyl hydantoin and 1 ,3-dipropionyl hydantoin; 
acetoxy-(N,N,N , )-polyacylmalonamide, for example acetoxy-(N,N')-diacetylmalonamide; 

(b) N-alkyl-N-sulphonyl carbonamides, for example the compounds N-metyl-N-mesyl-acetamide, N- 
35 methyl-N-mesylbenzamide, N-methyl-N-mesyl-p-nitrobenzamide, and N-methyl-N-mesyl-p-methoxyben- 

zamide; 

(c) N-acylated cyclic hydrazides, acylated triazones or urazoles, for example monoacetylmaleic acid 
hydrazide; 

(d) O.N.N-trisubstituted hydroxylamines, such as 0-benzoyl-N,N-succinyl hydroxylamine, 0-acetyl-N,N- 
40 succinylhydroxylamine,0-p-methoxybenzoyl-N,N-succmylhydroxylamine, O-p-nitrobenzoyl-N.N-succinyl- 

hydroxylamine and O.N.N-triacetyl hydroxylamine; 

(e) N,N*-diacyl-sulphurylamides, for example KN'-dimethyl-N.N'-diacetyl-sulphurylamide and N,N- 
diethyl-N.N'-dipropionyl sulphurylamide; 

(f) Triacyanurates, for example triacetyl cyanurate and tribenzoyl cyanurate; 

45 (g) Carboxylic acid anhydrides, such as benzoic anyhnde, m-chloro-benzoic anhydride, phthalic anhy- 
dride, 4-chloro phthalic anhydride; 

(h) Esters, tor example glycose pentaacetate, xylose tetraacetate, sodium acetyioxybenzene sulfonate, 
sodium nanoyloxybenzene sulfonate and sodium benzoyloxybenzenesulfonate; 

(i) 1 ,3-Diacyl-4,5-diacyloxy-imidazolidine, for example 1 ^-diformyM.S-diacetoxy-imidazoline, 1,3-dia- 
50 cetyl-4,5-diacetoxy-imidazoline, 1 ,3-diacetyl-4,5-dipropionyloxy-imidazoline; 

(j) Tetraacetylglycoluril and tetrapropionyl glycolunl; 

(k) Diacylated 2,5-diketopiperazine, such as 1 ,4-diacetyl-2,5-diketopiperazine, 1 ,4-dipropionyl-2,5- 
diketopiperazine and 1 ,4-dipropionyl-3 ) 6-dimethyl-2,5-diketopiperazine; 

(I) Acylation products of propylenediurea or 2.2-dimethylpropylenediurea (2.4,6,8-tetraaza-bicyclo-(3,3,1 )- 
55 nonane-3,7-dione or its 9,9-dimethyl derivative), especially the tetraacetyl- or the tetrapropionyl- 
propylenediurea or their dimethyl derivatives; 

(m) Carbonic acid esters, for example the sodium salts of p-(ethoxycarbonyloxy)-benzoic acid and p- 
(propoxycarbonyloxy)-benzenesulphonic acid; 
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(n) Acyloxy-(N,N')polyacyl malonam.des, auch as alpha-acetoxy^N^acetyl malonamide; and 
o Quaternary ammonium subst.luted peroxycarbonic or carboxyl.c acd esters such as 2-(N.N,N 
trime thyl ammon,um) jnte res,. particularly N.N.N'.NMetraace.y, 

^ST^ 2 ^""*™ - — » a " T TJ " 9 * s * haBI and 

sulphoxides. nftnnH . _ An also be usec i j n the compositions of the 

iethe ^nonionic or mLd synthetic anionic and nonionic compounds. Soaps wh.ch ^ 

ion-exchange materials and (4) mixtures thereof. 
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in particular, the compositions of the invention may contain any one of the organic or inorganic builder 
materials, such as sodium or potassium tnpolyphosphate. sodium or potassium pyrophosphate, sodium or 
potassium orthophosphate, sodium carbonate, the sodium salt of nitrilotriacetic acid, sodium citrate, 
carboxymethyl malonate, carhoxymethyloxysuccinate, tartrate mono- and di-succmates, oxydisuccinate, 

5 crystalline or amorphous aluminosilicates and mixtures thereof. 

Polycarboxylic homo- and co-polymers may also be included as builders and to function as powder 
structurants or processing aids. Particularly preferred are poly acrylic acid (available under the trademark 
Acrysol from the Rohm and Haas Company) and acryhc-maleic acid co-polymers (available under the 
trademark Sokalan from the BASF Corporation) and alkali metal or other salts thereof. 

w These builder materials may be present at a level of, for example, from about 1 to 80% by weight, 
preferably from 10 to 60% by weight. 

Upon dispersal in a wash water, the initial amount of peroxygen compound should range anywhere from 
about 0.05 to about 250 ppm active oxygen per liter of water, preferably between about 1 to 50 ppm. Within 
the wash media, the amount of oxygen transfer agent initially present should be from about 0.01 to about 

15 300 ppm, preferably from about 5 to 100 ppm. Bleach precursor may be present in the wash media in an 
amount from about 0 05 to 20 ppm, preferably from about 5 to about 100 ppm. Surfactant should be 
present in the wash water from about 0.05 to 1.0 grams per liter, preferably from 0.15 to 0.20 grams per 
liter. When present, the builder amount will range from about 0.1 to 3.0 grams per liter. 

Apart from the components already mentioned, the detergent compositions of the invention can contain 

20 any of the conventional additives in the amounts in which such materials are normally employed in fabric 
washing detergent compositions. Examples of these additives include lather boosters such as al- 
kanolamides, particularly the monoethanolamides derived from palmkernel fatty acids and coconut fatty 
acids, lather depressants such as alkyl phosphates and silicones, anti-redeposition agents such as sodium 
carboxymethylcellulose and alkyl or substituted alkylcellulose ethers, other stabilizers such as ethylene 

25 diamine tetraacetic acid and phosphonic acid derivatives (Dequest ®, fabric softening agents, inorganic salts 
such as sodium sulphate, and, usually present in very small amounts, fluorescent agents, perfumes, 
enzymes such as proteases, cellulases, lipases and amylases, germicides and colorants. 

The oxygen transfer agents in combination with a peroxygen compound may be useful for removing 
stains both in consumer type products and for industrial applications. Among consumer products incorporate 

30 ing this invention are laundry detergents, laundry bleaches, hard surface cleaners, toilet bowl cleaners, 
automatic dishwashing compositions and even denture cleaners. Stained consumer products benefiting from 
treatment with compositions of this invention may include clothes and other fabrics; household fixtures and 
appliances such as sinks, toilet bowls and oven ranges; tableware such as drinking glasses, dishes, 
cookware and utensils; and even dentures. Hair colorants may also be formulated with the bleach 

35 composition of this invention. 

The bleaching system of this invention may also be applied to industrial uses such as for the bleaching 
of wood pulp. 

The system of the present invention may be delivered in a variety of product forms including powders, 
on sheets or other substrates, in pouches, in tablets, in aqueous liquids, or in non-aqueous liquids such as 
40 liquid nonionic detergents. 

The following examples will more fully illustrate the embodiments of this invention. All parts, percent- 
ages and proportions referred to herein and in the appended claims are by weight unless otherwise 
illustrated. 

45 EXAMPLE 1 

Synthesis of N-Sulfonimines 

Sulfonimines used for the present invention were prepared by a modified version of procedures set 
so forth by Davis et al. Synthesis of the imines was accomplished by condensing commercially available 
aromatic aldehydes and sulfonamides. Thus, sulfonimines were prepared by heating equimolar amounts of 
the requisite sulfonamide and aldehyde in either toluene or chlorobenzene containing a catalytic amount of 
toluenesulfonic acid. Reaction vessels were either fitted with a drying tube (calcium sulfate) or with a 
nitrogen flow system. Any water formed from these condensations was removed by equipping the reaction 
55 vessels with a Soxhiet extractor containing 3A molecular sieves. Formation of product sulfonimines was 
monitored by TLC and 1 H NMR analyses. Complete reaction times varied from 1.5 hours to 2 days. The 
carboxysulfonimine products were isolated by filtering the reaction mixtures at room temperature. Specific 
syntheses are outlined in the following examples which focus upon product yield and spectroscopic 
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analyses. ■,. o n^narpH hv reactinq an equimolar mixture of benzenesul- 

N -Benzylidenebenzenesulfonamide was prepared by reacting a q ^ 

.onamide and benzaldehyde diethyl acetal as described by Dav.s et al. ,n J- Amer. — 

2000. 

5 

EXAMPLE2 

to-ra-narhnxybenzylideneH-crilorobenzenes ulfonannide (SULF-1 ) 

i a ra n (H mmoh of 4-carboxybenzaldehyde and 5.92 g (31 mmol) of 
10 A well-stirred slurry cons.st.ng of 4.64 g (31 mmol) ot 4 a™y » was heated 

4-chlorobenzenesulfonamide and 20 mg of p-toluenesul, on. ^^'"J^ by a Soxhlet extractor 
t0 reflux for a tota, of 5 hours. ^^^^ZZZT^l^ to cool to room temperature 
packed with 3A molecular ^ -^^^^^ mp >24 5 . C ; IR (Nujol®) 3300-2300 
76 S. «rX"aiO^- °H S NMB 1 (OSMO- d e. & ext standard, 60 MHz) . 9,5 (, D- 8.0, 
(S, 4), 7.79 (AB, 4, J AB = 11. A * = 16 >" 

E XAMPLE 3 

20 r ^j-n j j^^^ (SULF-2) 

, . p , mn iP P 1 00 a (6 6 mmol) of 4-carboxybenzaldehyde, 1.05 g (6.6 mmol) of 
In a manner similar to Example 2, 1.00 g (b.b mmo j □ » afford , 82 

r-2 « - » « ~. « .« .0.3 „ 

25 NMR (DMSO-d6, TMS ext std) 5 9.17 (s, 1), 8.1 - 7.3 (m, 9). 
EXAMPLE 4 

M.^h^rohenzvlideneM-carhoxybenzenesulfonamide (SULFj) 

30 c .o-nnnCT mmoh of 4-chlorobenzaldehyde, 5.72 g (29 mmol) of 4- 

,n a similar manner to Example * 4* -) J* were for 24 hours to provide 

carboxybenzenesulfonam,de and 20 mg of TsOH in 150 mL ° T ^ 1Q05 

6 60 q (71 %) of SULF-3 as a light tan powder: IR (Nujol®) 3400 250U (or,, 
cm- 'H NMR (DMSO-d6, TMS ext std) * 9.15 («. 1), 8.2 - 7.3 (m. 8). 



35 



EXAMPLE 5 

N-Benzylideng^ carhnxvbenzenesulfonamide (SU LF-4) 

- , the same manner as Exampl, , 2, 4^ ^^JS^^^^ ^ 
I" Ji'SS S*» 3800 - 2600 (br). 1685. 1600. 1283. 1155 
-H NMR (DMS0-d6, TMS ext Std) a 9.05 (s. 1), 8.2 - 7.2 (m, 9). 

45 EXAMPLE 6 

N^Carboxybenzyli^^ 

- zssnssssvs- ite ~ »» - -» « «• <« -«* -» «- ; 

NMR (DMSO-d6, TMS ext std) 5 9.17 (s, 1), 8.2 - 7.8 (m, 8). 



55 
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EXAMPLE 7 

N -(4-Carboxybenzylidene)-3-mtrobenzenesulfonamide (SULF-6) 

In a similar manner to Example 2, 2.02 g HO mmol) of 3-nitrobenzenesulfonamide, 1.50 g (10 mmol) of 
4-carboxybenzaldehyde and 20 mg of TsOH in 150 mL of toluene were heated for 5 hours to yield 3.23 g 
(97%) of SULF-6 as a white powder: IR (Nujol®) 3200 - 2500 (br), 1685, 1554, 1379, 1352, 1165 cm" 1 . : H 
NMR (DMSO-d6, TMS ext Sid) 5 9.24 (s, 1 ), 8.47 (s, 1 ), 7.9 - 6.9 (m, 7). 



EXAMPLE 8 



N-(4-Cyanoben2ylidene)-4-carboxybenzenesulfonamide (SULF-7) 

In a similar manner to Example 2, 1.25 g (9 mmol) of 4-cyanobenzaldehyde, 1.91 g (9 mmol) of 4- 
5 carboxybenzenesulfonamide and 20 mg of TsOH in 150 mL of chlorobenzene under nitrogen were heated 
for 18 hours to give 2.58 g (86%) of SULF-7 as a white powder: IR (Nujol®) 3400-2400 (br), 2224, 1682, 
1605, 1155 cm- 1 ; 'H NMR (DMSO-d6, TMS ext std) 6 9.35 (s, 1), 8.3 - 7.8 (m, 8). 

EXAMPLE 9 

20 

N-(4-MethoxybenzyJ[dene)-4-carboxybenze^ 

In a similar manner to Example 2, 1.28 g (9 mmol) of anisaldehyde, 1.89 g (9 mmol) of 4- 
carboxybenzene sulfonamide and 20 mg of TsOH in 150 mL of chlorobenzene and under nitrogen were 
25 heated for 4.5 hours to yield 2.86 g (96%) of SULF-8 as a white powder: IR (Nujol®) 3300 - 2700 (br), 1693, 
1601, 1584, 1155 cm" 1 ; H NMR (DMSO-d6, TMS ext std) 6 8 91 (s, 1), 8.4 - 7.7 (m, 8), 3.92 (s, 3). 



EXAMPLE 10 



30 N-(3-Hydroxybenzylidene)-4-chlorobenzenesulfonamide (SULF-9) 

In a similar manner to Example 2, 1.24 g (10 mmol) of 3-hydroxybenzaldehyde, 1.94 g (10 mmol) of 4- 
chlorobenzenesulfonamide and 20 mg of TsOH in 150 mL of toluene were heated for 12 hours to give 0.29 
g (10%) of SULF-9 as a brown powder: IR (Nujol®) 3400, 1658, 1556, 1458. 1155, 1025 cm"* 1 ; 1 H NMR 
35 (DMSO-d6, TMS ext Std) 6 8.85 (s, 1), 8.73 (s, 1), 7.7 - 7.2 (m, 8). 

EXAMPLE 11 

N,N'-terephthalidene-bis(4-carboxybenzenesulfonamide) (SULF-10) 

40 

In a similar manner to Example 2, 0.50 g (4 mmol) of terephthaldicarboxaldehyde, 1.50 g (8 mmol) of 4- 
carboxybenzenesulfonamide and 20 mg of TsOH in 100 mL of toluene were heated for 18 h to aflord 90% 
of SULF-10 as a fine, light tan powder: IR (Nujol®) 3400 - 2400 (br) ; 3081, 1689, 1597, 1154, 719 cm" 1 ; 'H 
NMR (DMSO-d6, TMS ext std) 5 9.17 (s, 2), 8.3 - 7.8 (m, 12). 

45 

EXAMPLE 12 

3-Methyl-1 ,2-benzisothiazole^lJ /dioxideJSULF-l 1 ) 

so This cyclic sulfonimine was prepared by reacting saccharin with 2 equivalents of methyllithium in 
tetrahydrofuran according to a procedure described in the Journal of the Chemical Society. Perkin I , 2589 
(1974). 
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EXAMPLE 13 

N- (3-Py ridiny jmgth ylene)-4-chlorobenzenesulfo namide (SULF-1 2) 

,n a similar manner to Example 2, 18.5 mmol of 3-pyndinecarboxaldehyde, 18 .5 rnmol of ^'°^en- 
zenesulfonamide and 20 mg of TsOH in 100 mL of toluene reacted under reflux conditions to affo rd SULF 
1 2 7n 65% yield and high purity: 'H NMR <DSMO-d6, TMS ex, std) 5 9.3 (s. 1). 9.2 (d. 1). 8.9 (m. 1). 8.4 (m. 
1), 8.0-7.8 (AB 4). 

,o EXAMPLE 14 

Activation of Peracid Precursor-Perborate Systems by Sulfonimines 

Stain bleaching experiments were conducted in a Terg-O-Tometer in 500 wjer«ij, two 

tea-stained cotton cloths measuring 7,6 x 10,2 cm (3 x 4 inches). In a typical test. 075 g of Surf O was 
Jdded to the system and the P H of the solution was constantly buttered to the indicated level by the 
mono* Z2 iueous sodium hydrox,de or hydrochloric acid. A g.ven oxidant was jd*£t» system, 
followed by an appropriate amount of sulfonimine. Washes were earned out at 40 C for 5 minutes. 

Stain bleaching was measured reflectometrica.ly, using a Colorgard System/05 Reflectometer. Bleach- 
ing !ls indfeated Sy an increase in reflectance, reported as AR. In general, a AR of one unit ,s perce.vable 
in a Daired comparison while a AR of two units is perceivable monadically. 

jZ precursor TAED, when formulated with sodium perborate monohydrate, prov,des peracetic acid 
wtJ placed Tan alkaline aqueous medium. Table I reports results with TAED and various other peracd 

nrecursor-oerborate systems both in the presence and SULF-1. 

When TAED (9 x 10- M) was used in conjunction with a large excess of sodium perborate here was 
obseTed 4 1 U n s of Caching on a tea-tained cloth. However, when a small amount of SULF-1 wa 
indudi in the system, the overall bleaching performance improved to 12.4 units, represent^ an activation 

° f 0 amtoly°'a comparable level of peracetic acid generated through the precursor sodium acetyloxyben- 
zen ulionaie (SABS) aftorded a AR of 4.7 units, which was raised to 11 *«»«^J» ° 
SULF-1 The perbenzoic acid precursor, sodium benzoyloxybenzenesulfonate (SBOBS) was also studied A 
a low evel (5 ppm), SBOBS delivered 2.3 units of bleaching at P H 9.5. When a 

SULF-1 wa included in the test, the overall bleaching became 3.8 units, demonstrating that SBOBS 
rfnJJ™ can be enhanced slightly by sulfonimines. The peracid precursor sod.um nonanoyloxyben- 
Te2 ^^NOTS,^^ at P H 9.5 and 10.0. SNOBS provided 4 6 unit, ; of bleach^ , at 

oH 9 5 S could be increased to 5.1 upon the addition of a stoichiometric amount of SULF- When a 
sim^r experiment was conducted at pH 10, the performance of SNOBS dropped to 3.2, but st.ll provided 
5.1 units when accompanied by SULF-1. 

TABLE I - Activat ions Using SULF-1 



75 



20 



25 



30 



35 











[SULF] 


[Prec] 


dR 


4r 




Precursor 


NaB03 : Prec 


EH 


XlO^M 


2clfi-_4U 


Prec 


SULF 


45 


TAED 


12 


9.5 


6.0 


9.0 


4.1 


12.4 




SABS 


3 


10.1 


3.0 


18.6 


4.7 


11.3 




SBOBS 


5 


9.5 


3.0 


3.0 


2.3 


3.8 


50 


SNOBS 


5 


9.5 


3.0 


3.0 


4.6 


5.1 




SNOBS 


5 


10.0 


3.0 


3.0 


3.2 


5.1 



55 



The results set forth in Table I show that a variety of known peracid precursor - perborate bleaching 
systems can provide enhanced performance by the action of sulfonimines. 
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EXAMPLE 15 

Effect of pH on the Activation of TAED By Sulfonimines 

5 Bleaching performance of TAED in conjunction with sodium perborate exhibited variation of activity 

dependent upon pH conditions. At low pH, bleaching was maximized. At higher pH, a reduction in 
performance was observed. Table II sets forth the data. These resulta were accumulated in a Terg-O- 
Tometer experiment, using 9x10"* M TAED with a 12:1 perborate ratio. 

PH Dependence on TAED Tea-stained Cloth Bleaching 

75 

EH 3^0 8^1 9^0 2^5 10.0 10.5 

A&R 6.2 5.7 4.7 4.1 4.0 2.5 

20 

Precursor SULF-1 through SULF-8 were tested in conjunction with TAED - perborate at varying pH 
levels between 8.0 and 10.5. Bleaching tests were conducted in a Terg-O-Tometer using two tea-stained 
cloths (3 x 4") in 500 mL of water containing 0.75 g of P-Surf ®. TAED was dosed at 9 x 10"* M with a 
12:1 sodium perborate monohydrate ratio. Sulfonimines were added at 6.0 x 10 _t M concentration. Washes 
25 were performed at 40 *C for 15 min. Results of the pH profile on the TAED-SULF system are shown in 
Table III. The indicated AAR values refer to the observed bleaching enhancement over the contribution from 
TAED alone, i.e., 

AAR TAED-SULF = AR (TAED-SULF) - AR (TAED) 



TABfrE III 

pH Dependence on TAED-Sulfonimine T ea-stained Cloth 
pleaching 

J4r TAED-SULF 



40 





SULF 


1 


Z 


2 


4 


5 


£ 


7 


fi 1 


10. 11 




m 






















10.5 


4.8 


5.3 


7.0 


5.1 


l.l 


6.1 


10.4 


-0.4 




45 


10.0 


7.3 


6.5 


9.5 


5.8 


1.5 


6.3 


12.9 


0.3 3.7 






9.5 


8.3 


6.2 


8.3 


5.8 


1.3 


7.1 


11.0 


0.5 


9.1* 12.4 




9.0 


6.6 


4.5 


7.9 


4.2 


0.5 


7.4 


11.3 


0.2 




50 


8.5 


6.3 


4 . 6 


6.3 


4 . 1 


0.5 


5.9 


9.1 


0.2 






8.0 


5.6 


2.6 


2.4 


3.3 


0.0 


3.9 


8.8 


3.5 





* Study conducted using 3 x 10" 4 JJ SULF. 

From Table III. one can observe that for SULF 1-8, maximum bleaching enhancement takes place at pH 
9.5 or 10.0. Comparing overall AR values (not shown) for the new bleaching system demonstrates that a 
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hiah level of Stain removal is accomplished at any point between pH 8.5 and 10.5. Th,s feature of the 
TAED SULF system is quite attractive since effective bleaching may result evnn when P H control « 

Pr ° b Mo m sfof the sulfonimines provided significant activation of TAED The sulfonimines which contain 
eJon withdrawing moiet,es (e.g. C, NO, or CN) provided ^"-^ a ^7t^^ 
those sulfonimines containing an electron-donating grouping, such as SULF-5 and SULF-8, provided m,no 
bleached enhancement. SULF-9 is the only activator shown which does not contain a carboxy group, but 
^er contain a hydroxy,. Although only studied at pH 10, notable cleaning enhancement was observed. 
sTlF-10 structurally distinctive because it contains two sulfonimine moiet.es. At one half the concert* 
Ln of the other sulfonimines shown in Table III, an equivalent amount of bleaching occurred, suggesting 
that both imino groupings are utilized in the activation process 

SULF^ provide the highest amount of TAED activation within the Table III ^nes. Interestingly, SULF-7 
a,so demonstrated slight activation (AAR = 2) of sodium perborate alone without TAED. It is behoved that 
the cyano group is a major contributor to the high activity. 

EXAMPLE 16 

One of the most efficient oxygen transfer agents of this invention is SULF-11. Terg-O-Tometer cleaning 
test °L a SULF-11/TAED system were conducted on tea-stained ^^^^^Z 
20 data are shown in Table IV. Even at such a low concentration as 1-5 x 10 M SULF-11, there was 
achieved significant enhancement of TAED bleaching. 

TABLE IV 

25 p fl dependence on TAEn /RTTT,F-ll TfW-nt.Mned c^oth 

hleachina 

EH 4B TAED A? fitIT.F-11/TAED 

M) (6 X 10 -4 M) 



70 



75 



30 



35 



40 





(9 X 10" 


8 


7.7 


8.5 


8.0 


9 


7.5 


9.5 


5.0 


10 


5.2 


10.5 


6.1 



24.6 
26.4 
25.1 
25.6 
25.2 
23.2 



45 



50 



55 
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TABLE v 

Concentration Concentration 



A 


suw-U 


Jr-taep 


JR-SVW 


9 


6 X 10~ 4 


5.0 


25.5 


4.5 


6 X 10* 4 


3.0 


20.5 


9 


3 x 10~ 4 


6.2 


21.9 


4.5 


3 x 10" 4 


3.9 


19.5 


9 


1 x 10~ 4 


5.7 


16.1 


4.5 


1 x 1CT 4 


4.4 


13.9 


4.5 


5 x 10~ 5 


3.6 


9.5 


4.5 


3 x icr 5 


4.1 


8.2 


4.5 


1 x 10~ 5 


3.6 


6.0 



Conditions : pH 9.5; 15 roin.; 4 0*C; sodium perborate 6:1 

25 

EXAMPLE 17 

Herein reported are the effects of varying concentrations of sulfonamine, TAED and sodium perborate 
30 on tea-stain bleaching. These experiments were conducted under conditions simitar to that of Example 15. 
Results are summarized in Table VI. 



35 



40 



45 



50 



55 
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TABLE VI 



mnrpntration Effects on T ^n-SULF Tea-stain Bleaching 

5 







[SULF] 


[TAED] 


NaB0 3 








SULF 


x 10— 


x 10— X4M 


. on x irr\ 
: TAbU 


Ad T&pn 


taed-sulf 


70 


1 


6 


9.0 




5 . 6 


13 .7 








4.5 


12 


2.4 


7.5 






3 


9.0 


12 


5.7 


12.1 








4.5 


12 


2.4 


6.9 






1 


9.0 


12 


6.1 


9.6 


75 






4.5 


12 


2.6 


5.0 




6 


6 


9,0 


12 


6.2 


14 .5 








9.0 


6 


5.9 


12.8 






3 


9.0 


12 


5.9 


10.5 


20 






4.5 


12 


2.7 


7.9 






1 


9.0 


12 


5.2 


9.1 








4.5 


12 


3.6 


4.9 




2 


6 


9.0 


12 


3.2 


9.4 


25 




3 


9.0 


12 


3.7 


8.1 








4.5 


12 


1.9 


5.9 




4 


6 


9.0 


12 


3.8 


9.6 






3 


9.0 


12 


3.6 


6.7 


30 






4.5 


12 


3.6 


6.7 




3 


6 


9.0 


12 


3.4 


11.7 






3 


9.0 


12 


4.6 


10.4 








4.5 


12 


3.4 


9.7 



35 



Perhaps more noteworthy of all the data in Table VI are the entries which correspond to uthz.ng 1 x 
«, 10- J onamine. A, this concentration. SULF 1 and 6 provided a doubling in 

ow dosage (4 5 x 10- M) of TAED. The large enhancement obtained from this small amount of SULF 
material strongly supports the notion that the sulfonamines are behaving catalytically . „ ontratinn<! 
mater a JgJJ sy$tem as seen frQm the data , operates efficiently at TAE D< :oncent ^ons 

between 4 5 - 9 0 x 10"' M and sulfonamine concentrations between 1 x 10 * M to 6 x 10 M. The fact 
45 that such m,nute quantities of sulfonamines can enhance TAED performance ,. oute unusual and 
surprising. 

EXAMPLEJ8 

so Timg-De pendence on TAED-SULF Bleaching 

A study was conducted to determine the effect of time on the TAED-SULF bleaching syste^Tabte > VH 
shows Z data from an experiment conducted, us.ng tea-stained cloths in the Terg-0-Tometer w* TAED 
and so 1 Perborate in the presence and absence of SULF-1 . The amount of stain re« — 
■ ™*T *Uta at 15 30 and 45 minutes. The concentration of sulfon.mme was varied between 3 - 6 x 
55 To'Tl co s ent 9 0 x 10- M dosage of TAED. Not surprising*, the bleaching by TAED alone 
ncreaL graduTy over a period of45 minutes. More importantly, the bleaching performance by the 
system also escalated throughout the 45-minute period, regardless of SULF con- 
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centration. The net result after 45 minutes of washing is a doubling of TAED performance brought about by 
a relatively low levei o f sulfonimine. 

TABU VII 

TAED - SULF-1 Bleaching Performance over Time 



[SULF-1] 


t 


3r 


4* 


X 10^4- m 


inin 




SULF 


6 


15 


3,0 


9.6 




30 


5.6 


12.9 




45 


7.3 


15.7 


3 


15 


3.8 


8.8 




30 


5.6 


12.9 




45 


7.3 


15.7 



EXAMPLE 19 

25 Variable Temperature Performance of the TAED-SULF Bleaching System 

Bleaching results for the previous experiments were accumulated at a wash temperature of 40 'C. 
Herein is demonstrated that the activation of TAED by sulfonimines also occurs at lower and higher wash 
temperatures. Experiments were conducted in a Terg-O-Tometer under conditions identical with those 

30 described earlier except that the wash temperature was kept those at 12-13 'C or 58-59 -C. SULF-1 was 
used as the oxygen transfer agent in these experiments at 6 or 3 x 1CT* M with a 9.0 x 10~ 4 M dosage of 
TAED. In the low-temperature cases, activation of TAED by the sulfonimine was observed between 15 and 
45 minutes, regardless of concentration. Analogously, the performance of TAED was enhanced at higher 
temperatures (about 60 *C) over a 30-minute washing period. It should be pointed out that these lower 

35 temperatures represent the extremes found in actual fabric bleaching field conditions. The ability of 
sulfonimines to enhance TAED performance at variable temperatures may be of utility in countries where 
both hot and cold washes are practiced. 
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TABLE VIII 



Fffects of TP.mperatur * on TAED - SIlEzJ Bleaching 

performance 



w 



75 



20 



[SULF-1] 



t 


Temp 






min 




TAED 


SULF 


15 


12 


-0.2 


1.8 


30 


13 


1.3 


4.1 


45 


13 


1.7 


5.5 


15 


12 


0.0 


1.2 


30 


13 


1.2 


3.7 


45 


12 


2.1 


5.3 


15 


58 


7.3 


11.1 


30 


59 


12.3 


14.6 



25 EXAMPLE20 

Hydrophobic Stain Bleaching by Sulfonimines and TAED-Perbor ate Systems 

A hydrophobic spaghetti stain was prepared by treating cotton cloths with spaghetti sauce Removal of 

Z£:f2£ ■ - - — ,ab " c — " * TiED " , *" aM 

nl^u^tS^SrSL* a. ,,«* W n, in co*nco™ - « . 

,0- M «e5 ,nd 6 . >m1 pe-tora. in Surf . a. pH 9.5 .nd M-C (I*™- -ash .me, 

are shown in Table IX. 



30 



35 



TABLE_IX 



Bleaching of Spaghetti Stain 

h Y SinfonH ™i pp/TAED /pprborate Systems 



50 



[SULF] 
x 10^- M 



1.0 
0.5 



2.0 
1.0 



55 



The foregoing 



,ing descriptions and Examples illustrate selected embodiments of the present invention. 
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Claims 

1. A bleaching composition comprising: 

(j) from 1 to 60% by weight of a peroxygen compound; 
5 (ii) from 0 05 to 10% of an oxygen transfer agent whose structure is: 

R 1 R 2 C = NS02R 3 
wherein: 

FT may be a substituted or unsubstituted radical selected from the grouping consisting of hydrogen, 
10 phenyl, aryl, heterocyclic ring, alkyl and cycloalkyl radicals; 

R 2 may be a substituted or unsubstituted radical selected from the group consisting of hydrogen, 
phenyl, aryl, heterocyclic alkyl. cycloalkyl, R l C = NS0 2 R 3 , nitro, halo, cyano, alkoxy. keto, carboxylic, 
and carboalkoxy radicals; 

R 3 may be a substituted or unsubstituted radical selected from the group consisting of phenyl, aryl, 
75 heterocyclic ring, alkyl, cycloalkyl, nitro. halo and cyano radicals; and the substituent group on R 1 , R 2 
and R 3 is a watersolubilizing functional group or independantly selected from nitro, halo, cyano, C1-C2D 
alkyl, amino, aminoalkyl, thioalkyl, sulfoalkyl, carboxyester, hydroxy, C1-C20 alkoxy, polyalkoxy and Ci- 
Co quaternary di or trialkylammonium; 

R 1 with R 2 and R 2 with R 3 may respectively together form a cycloalkyl, heterocyclic, and aromatic ring 
20 system; 

(iii) from 0.1 to 40% of a bleach precursor that reacts with peroxide anion and forms therewith a 
percarbonic acid or perimidic acid; the molar ratio of peroxide anion to oxygen transfer agent is from 
1500:1 to 1:2; and the molar ratio of bleach precursor to oxygen transfer agent is from 250:1 to 1:20. 

25 2. A composition according to Claim 1 wherein the peroxygen compound is present in an amount from 1.5 
to 25% and the oxygen transfer agent is present in an amount from 0.2 to 5% by weight. 

3. A composition according to Claim 1 or 2 wherein the peroxygen compound is an inorganic material 
selected from the group consisting of perborate, percarbonate, perphosphate, persilicate and monoper- 

30 sulphate. 

4. A composition according to Claims 1-3 wherein at least one of R\ R 2 , and R 3 is substituted with a 
water-solubilizing functional group. 

36 5. A composition according to Claim 4 wherein the water-solubilizing functional group is selected from the 
group consisting of carboxylic acid, phosphoric acid, phosphonic acid, sulfuric acid, sulphonic acid and 
salts thereof. 

6. A composition according to Claim 1 wherein said quaternary alkylammonium functional unit is a cholyl 
40 group. 

7. A composition according to any of the preceding Claims 1-6 wherein the oxygen transfer agent is 
selected from N-{4-carboxybenzylidene)-4-chlorobenzene sulfonamide; N-(4-carboxybenzylidene)-ben- 
zene sulfonamide; N-(4-chlorobenzylideneM-carboxy-benzenesulfonamide; N-benzylidene-4-carbox- 

45 ybenzene sulfonamide; N-(4-carboxybenzylidene)-4-carboxy-benzenesulfonamide; N-(4-carboxyben- 

zylidene)-3-nitro-benzenesuifonamide; N-(4-cyanobenzylidene)-4-carboxy benzenesulfonamide; N-(4- 
methoxybenzylidene)-4-carboxy benzenesulfonamide; N-(3-hydroxybenzylidene)-4-chloro benzenesul- 
fonamide; N,N , -terephthahdene-bis-(4-carboxy benzenesulfonamide); 3-methyl-1, 2-benzisothiazole-1, 1- 
dioxide; N-(pyridinylmethylene) benzenesulfonamide; N-benzylidene benzenesulfonamide; and 1,2- 

50 benzisothiazole-1,1 -dioxide. 

8. A composition according to any of the preceding Claims 1-7 wherein the bleach precursor is selected 
from N.N, N'.N'-tetraacetyl ethylenediamine; tetraacetyl glycoluril; glucose pentaacetate; and xylose 
tetraacetate. 

55 

9. A composition according to any of the preceding Claims 1-7 wherein the bleach precursor is selected 
from the group consisting of sodium nonanoylbenzensulfonate, sodium benzoyl benzenesulfonate and 
sodium acetyloxybenzene sulfonate. 
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10 . A coition according to any o, the precede C,a,ms ,-9 where, the b.each precursor is present in 

an amount from 1 to 10% by weight. 
„. A composition accord,ng to any of .he preceding Cia.ms 1-10 further comprising , to 80 % ot a 
detergent builder. 

amylases and mixtures thereof. 
RWC = NS0 2 R 3 

0.01 to 300 ppm oxygen transfer agent per litre of medium. 
20 Patentanspruche 

1. Bleichzusammensetzung umfassend: 

m 1 bis 60 Gew.-% einer Perverbindung; 

{J, 0 05 bis 10 % eines Sauerstott-Obertragungsmitteis, dessen Struktur 



70 



75 



R 1 R 2 C = NS0 2 R 3 

oder unabhangig ausgewahlt >st aus N.tro-, Halogen . Cyano , u " y |wn C ,. C40 . 

Thioalkyl-, Sulfoalkyh Carboxyester-, Hydroxy-, Ci -C 2 o-Alkoxy , Hoiya.KOxy 

^rR^^r^len ein Cyc.oa,y,-, heterocyc.isches und aromat.ches Rmgsystem 
40 bilden kann; Pproxidanion reagiert und damit eine 

stoff-Ubertragungsmittel 1.500.1 bis ^.* isi u"u 
Sauerstotf-Ubertragungsmittel 250:1 bis 1:20 ist. 



ist. 



50 3. 



55 



h 1 nHpr An^nruch 2 worin die Perverbindung ein anorganisches 

s~» - r^. — — «. P W ^, «— - 

Monopersulfat, ist. 

Zusammensetzung nach einem der AnsprOche 1 bis 3, -«tens der « * ^ * 
mit emer Wasser solubilisierenden funktionellen Gruppe subst,tu.ert ist. 

■rh An,nmch 4 worin die Wasser solubilisierende funktionelle Qruppe ausgewahlt 
j^TTS-^^ -sphors^re. Phosphonsaure. Schweteisaure, 
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Sulfonsaure und Salzen davon. 

6. Zusammensetzung nach Anspruch 1. wonn die quaternare funktionelle Alkylammoniumeinheit eine 
Cholylgruppe ist. 

7. Zusammensetzung nach etnem der vorhergehenden Anspruche 1 bis 6, worin das Sauerstoff-Ubertra- 
gungsmittel ausgewahlt ist aus N-(4-Carboxybenzyliden)-4^hlorbenzolsulfonamid; N-(4-Carboxybenzyli- 
dem-benzolsulfonamid; N-j4-Chlorbenzyliden)-4-carboxy-benzolsu!fonamid; N-Benzyhden-4-carboxy- 
benzolsulfonamid; N-(4-Carboxybenzyliden)-4-carboxy-benzolsulfonamid; N-(4-Carboxybenzy!iden)-3-m- 
tro-benzolsulfonamid; N-(4-Cyanobenzyliden)-4-carboxybenzolsulfonamid; N-(4-Methoxybenzyliden)-4- 
carboxybenzoisulfonamid; N-(3-Hydroxybenzyliden)-4-chlorbenzolsulfonamid; N.N'-Terephthaiiden-bis- 
(4-carboxybenzolsulfonamid); 3-Methyl-l ,2-benzisothiazoM ,1-dioxid; N-(Pyridinylmethylen)- 
benzolsulfonamid; N-Benzylidenbenzolsulfonamid und 1 ,2-Benzisothiazol-l ,1-dioxid. 

8. Zusammensetzung nach einem der vorhergehenden Anspruche 1 bis 7, worin der Bleichvorlaufer 
ausgewahlt ist aus N.N.N'.N'-Tetraacetylethylendiamin; Tetraacetylglycoluril; Glucosepentaaecetat und 
Xylosetetraacetat. 

9. Zusammensetzung nach einem der vorhergehenden Anspruche 1 bis 7, worin der Bleichvorlaufer 
ausgewahlt ist aus der Gruppe, bestehend aus Natnumnonanoylbenzolsulfonat, Natriumbenzoylbenzol- 
sulfonat und Natriumacetyloxybenzolsulfonat. 

10. Zusammensetzung nach einem der vorhergehenden Anspruche 1 bis 9, worin der Bleichvorlaufer in 
einer Menge von 1 bis 10 Gew.-% vorhanden ist. 

11. Zusammensetzung nach einem der vorhergehenden Anspruche 1 bis 10, weiter umfassend 1 bis 80 % 
emes Detergens-Geruststoffes. 

12. Zusammensetzung nach einem der vorhergehenden Anspruche 1 bis 11, weiter umfassend eine zur 
Reinigung wirksame Menge eines Enzyms ausgewahlt aus der Gruppe, bestehend aus Proteasen, 
Cellulasen, Lipasen, Amylasen und Mischungen davon. 

13. Verfahren zur Bleichung eines verschmutzten Substrats, wobei das Verfahren umfaBt. dafl man das 
verschmutzte Substrat mit einer Perverbindung, einem Bleichvorlaufer und einem Sauerstoff-Gbertra- 
gungsmittel, dessen Struktur 

FTR 2 C = NS02R 3 

ist, worm R\ R 2 und R 3 wie in Anspruch 1 definiert sind, behandelt, wobei das Bleichen in einem 
fliissigen Medium, das 0,05 bis 250 ppm aktiven Sauerstofl aus der Perverbindung, 0,05 bis 200 ppm 
Bleichvorlaufer und 0.01 bis 300 ppm Sauerstoff-Ubertragungsmittel pro Liter Medium enthalt, stattfm- 

det. 

Revendications 

1. Composition de blanchiment comprenant: 

(i) d'environ 1 a environ 60% en poids d'un compose peroxygene; 

(ii) d'environ 0,05 a environ 10% en poids d'un agent de transfer! d'oxygene dont la structure est: 

R 1 R 2 C = NS02R 2 
dans laquehe: 

R 1 peut etre un radical substitue ou non substitue choisi dans le groupe forme par un atome 
d'hydrogene, les radicaux phenyle, aryle, noyau heterocyclique, alkyle et cycloalkyle, 

R 2 peut etre un radical substitue* ou non substitue* choisi dans le groupe forme* par un atome 
d'hydrogene, les radicaux phenyle, aryle, noyau heterocyclique, alkyle. cycloalkyle, R 1 C = NS0 2 R 3 , 
nitro, halogeno, cyano, alkoxy, ceto, carboxylique et carboalkoxy; 

R 3 peut §tre un radical substitue ou non substitue choisi dans le groupe forme par les radicaux 
phenyle, aryle, noyau heterocyclique, alkyle, cycloalkyle, nitro, halogeno et cyano; 
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et le qroupe substituant sur R\ R 2 et R 3 est un groupe fonctionnel hydrosolubilisant ou est cho.s, parmi 
les qroupes nitro, halogeno, cyano, alkyle en C, a C,o, amino, aminoalkyle, thioalkyle sulfoxyalkyle, 
ca.boxyester, hydroxy, alkoxy en C, a C 20 . polyalkoxy, di- ou tri-alkyl(en C- a C 40 )ammon,um 

R^eT'rJ' et fV avec R J peuvent respectivement former ensemble un systeme a noyau aromatique, 
heterocyclique et cycloalkyle; et 

(ill) de 0 1 a 40% d'un precurseur de blanchiment qui reagit avec un anion peroxyde et forme avec 
lui un acide percarbonique ou un acide perimidique; le rapporl mola.re de I'anion peroxyde a I'agent 
de transfer! d'oxygene est de 1500:1 a 1:2; et le rapport molaire du precurseur de blanch,ment a 
I'agent de transfert d'oxygene est de 250:1 a 1:20. 

Composition selon la revendication 1, dans laquelle le compose peroxygene est present en une 
quantite de 1,5 a 25% et I'agent de transfert d'oxygene est present en une quant.te de 0,2 a 5 h en 
poids. 

Composition selon la revendicat,on 1 ou 2, dans laquelle le compose peroxygene est une mat.ere 
minerale chois,e dans le groupe constitue de perborate, de percarbonate, de perphosphate, de 
persilicate et de monopersulfate. 

Composition selon les revendications 1 a 3, dans laquelle au moins un de R\ R* et R= est substitue 
avec un groupe fonctionnel hydrosolubilisant. 

5 Composition selon la revendication 4, dans laquelle le groupe fonctionnel hydrosolubil.sant est choisi 
' dans le groupe constUue d'un acide carboxylique, de I'acide phosphorique, d'un acide phosphomque, 
de I'acide sulfurique, d'un acide sulfonique et leurs sels. 

6. Composition selon la revendication 1, dans laquelle ledit motif fonctionnel alkylammonium quatemaire 
est un groupe cholyle. 



3. 



4. 



7 Composition selon I'une quelconque des revendications precedentes 1 a 6, dans laquelle I agent de 
' transfert d'oxygene est choisi parmi le N-(4-carboxybenzylidene)-4-chlorobenzenesulfonam,de; le N-(4- 

carboxybenzylidene)-benzenesulfonamide; le N-(4-chlorobenzylidene)-4-carboxybenzenesulfonam,de; le 
N-benzylidene-4-carboxybenzenesulfonamide; le N-(4-carboxybenzylidene)-4-carboxy-benzenesulfona- 
mide le N-(4-carbox y benzylidene)-3-nitrc-benzenesulfonamide; le N-(4-cyanobenzylidene)-4-carbox y - 
benzenesulfonam.de; le N-(4-methoxybenzyl l dene)-4-carboxybenzenesulfonamide; le N-(3-hydroxyben- 
zylidene)-4-chlorobenzenesulfonamide; le N'-terephtalidene-bis-(4-carboxybenzenesulfonarn,de); le 3- 
m ethyl-1,2-benzisothiazole-1,1dioxyde; le N-(pyridinylmethylene)benzenesulfonamide; le N-benzyl.dene 
benzenesulfonamide; et le l,2-benzisothiazole-1,1-dioxyde. 

8 Composition selon I'une quelconque des revendications precedentes 1 a 7, dans laquelle le precurseur 
de blanchiment est choisi parmi la N,N,N',N'-tetraacetylethylened,amine; la tetraacetylglycolunl; le 
pentaacetate de glucose; et le tetraacetate de xylose. 

9 Revendication selon I'une quelconque des revendications precedentes 1 a 7, dans laquelle le precur- 
seur de blanchiment est choisi dans le groupe forme du nonanoylbenzenesulfonate de sod,um, du 
benzoylbenzenesulfonate de sodium et de I'acetyloxybenzenesulfonate de sodium. 

10. Composition selon I'une quelconque des revendications precedentes 1 a 9, dans laquelle le precurseur 
de blanchiment est present en une quantite de 1 a 10% en poids. 

11. Compos.t,on selon I'une quelconque des revendications precedentes 1 a 10, comprenant de plus de 1 
a 80% d'un adjuvant de detergence. 

12 Composition selon I'une quelconque des revendications precedentes 1 a 11, compliant de plus une 
' quantite etficace pour le nettoyage d'une enzyme choisie dans le groupe forme des proteases, des 
cellulases, des lipases, des amylases et leurs melanges. 
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13. Procede de bianchiment de substrat tache, ledit procede consistant a traiter ledit substrat tache avec 
un compose peroxygene. un precurseur de blanchimen: et avec un agent de transfert d'oxygene dont 
la structure est: 

5 FTR^C = NS0 2 R J 

dans laquelle R\ R : et R 3 sont tets que definis dans la revendication 1, le bianchiment apparaissant 
dans un milieu liquide contenant de 0,05 a 250 ppm d'oxygene actif provenant du compose 
peroxygene, 0,05 a 200 ppm ae precurseur de bianchiment et 0,01 a 300 ppm d'agent de transfert 
10 d'oxygene par litre de milieu. 
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